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(54) Interconnection of Fibre Channel switches 

(57) A fabric system connects a plurality of fabric 
groups into a plurality of stages between terminal nodes 
and performs exchange of variable length frame. The 
fabric has an assignment signal transmitting portion 
transmitting an assignment signal fixedly assigned an 
identifier per port connected to other fabrics, a configu- 
ration information transmitting portion transmitting a 
configuration information indicative of correspondence 
of identifiers of the fabrics connected to the ports, a 
retrieval information preparing portion preparing a 
retrieval information for determining a fabric of ti-ansfer 
destination of the received frame per port and a port 
number on the basis of the identifier of each fabric and 
the configuration information, and a transfer destination 
determining portion determining the transfer destination 
of tiie frame on tine basis of the retrieval information. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates generally to a 
fabric system constructed with a plurality of fibre chan- 
nel fabric apparatus. More particularly, the invention 
relates to a system construction method upon multi- 
connecting of fabrics and an identifier assigning method 
dividing addresses between a plurality of ports upon 
multi-connection and determining delivery destination 
at high speed upon establishing multi-connection. 

De^pription qf the ^^\^\^ Art 

[0002] Conventionally, in this type of technology, upon 
establishing connection between a plurality of fibre 
channel fabric devices, an identification information is 
individually set for each fibre channel fabric device 
according to its connection. 

[0003] In the foregoing prior art, upon establishing 
connection of a plurality of fibre diannel fabric devices, 
the identification information has to be set individually 
for each fibre channel fabric device. Therefore, setting 
of the identification information has been quite trouble- 
some. 

[0004] On the other hand, in the conventional fibre 
channel fabrics, realizing of fabrics connecting a plural- 
ity of terminal nodes with one device has been difficult 
for necessity of quite high performance and expensive 
fabrics. 

[0005] Furthermore, since sufficient E_Ports used for 
connection between the fibre channel fabrics are not 
provided, a problem has been encountered in occur- 
rence of blocking and routing performance being not 
enhanced. 

[0006] Upon establishing connection between a plu- 
rality of fibre channel fabrics, it is possible to establish 
connection by exchanging service parameter, as dis- 
closed in Japanese Unexamined Patent Publication No. 
Heisei 8-249263. However, it is not possible to achieve 
sufficient performance by cfifference of the parameter. 

SUMMARY OF THE INVENTION 

[0007] A first objection of the present invention is to 
propose a fabric system and an identification informa- 
tion assigning method therefor for automatically setting 
an identification information of each f tore channel fabric 
device upon establishing connection between a plurality 
of fibre channel fabric devices. 

[0008] A second object of the present invention is to 
propose a fabric system and an identification informa- 
tion assigning method therefor for significantly reducing 
load on management, such as externally and individu- 
ally setting configuration information by performing 



intervention between connected devices and autono- 
mously collecting and establishing configuration infor- 
mation. 

[0009] A third object of the present invention is to pro- 
5 pose a fabric system an identification information 
assigning method therefor, by realizing improvement of 
performance as whole system by sharing particular 
operation of the terminal nodes during delivery of the 
frame between connected f tore channel fabric devices 
10 and by reducing load of respective devices. 

[001 0] According to the first aspect of the invention, a 
fabric system connecting a plurality of fabric groups into 
a plurality of stages between terminal nodes and per- 
forming exchange of variable length frame, the fabric 
15 comprises 

assignment signal transmitting means for transmit- 
ting an assignment signal fixedly assigned an iden- 
tifier per port connected to other fabrics, 

20 identifier assigning means for receiving said 
assignment signal transmitted from other fabric and 
assigning identifier determining own identifier 
according to a predetermined rule on the basis of 
said assignment signal, 

25 configuration information transmitting means trans- 
mitting a configuration information indicative of cor- 
respondence of identifiers of the fabrics connected 
to the ports, 

retrieval information preparing means for preparing 
30 a retrieval information for determining a fabric of 
transfer destination of the received frame per port 
and a port number on the basis of the identifier of 
each fabric and the configuration information, and 
transfer destination determining means for deter- 
35 mining the transfer destination of the frame on the 
t>asis of the retrieval information. 

[0011] In the preferred construction, transmission of 
an identifier assignment signal by the assignment signal 
40 transmitting means and reception of the assignment 
signal from the identifier assignment means and assign- 
ment of the identifier are repeated until the identifiers 
are assigned for all fabrics. 

[0012] In another preferred construction, one of the 
45 fabrics connected to a terminal node is taken as a mas- 
ter fabric, the master fabric has an identifier as an initial 
value, upon assignment of the identifier, initially, a fixed 
identifier is assigned per port. 

[0013] In another preferred construction, the fabric 
50 system may comprise a first stage fabric group con- 
nected to one terminal node, a third stage fabric group 
connected to the other terminal node, and a second 
stage fabric group connecting the first stage and third 
stage fabric groups. 
55 [0014] In another preferred construction, the fabric 
system may comprise a first stage fabric group con- 
nected to one terminal node, a third stage fabric group 
connected to the other terminal node, and a second 
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Stage fabric group connecting the first stage and third 
stage fabric groups. 

one of the first stage or third stage being taken as 
master fabric having an identifier as an initial value; 
next, the assignment signal being transmitted from 
the second fabric group, and 
finally, sad assignment signal being transmitted 
from the fabric other than the maser fabric. 

[0015] In another preferred construction, the transfer 
destination determining means of the fabric comprise 

storage means for storing own identifier, retrieval 
information storage means for storing the retrieval 
information, 

comparing means for comparing the identifier of the 
received frame and the identifier of the storage 
means ger se^ and 

selecting means for selecting a port number 
included in the received frame as a port number of 
the transfer destination when the identifiers are 
matched as a result of comparison by the conpar- 
ing means and the retrieval information is retrieved 
by the port number included in the received frame 
to select the port number of the transfer destination 
when the identifiers are not matched. 

[0016] In another preferred construction, one of fab- 
rics connected to terminals nodes as a mastering fabric, 

the mastering fabric 
has an identifier as an initial value, 
transmits the assignment signal assigning a fixed 
identifier per port, at first, upon assigning the iden- 
tifier; collects identifiers of all fabrics after comple- 
tion of assignment of identifiers, prepares a 
conversion table converting tiie identifiers into sec- 
ond identifiers having smaller data length to distrib- 
ute for alt fabrics. 

the fabrics distributed for the conversion table 
prepare retrieval information for determining fabrics 
of transfer destination of the received frame per 
port and port number on ihe basis of the conversion 
table and tiie configuration information. 

[0017] According to the second aspect of the inven- 
tion, an identifier assignment method per each fabric in 
a fabric system connecting a plurality of fabric group into 
a plurality of stages between terminal nodes for 
exchanging variable length frame, comprising the steps 
of: 

in tiie fabric. 

transmitting an assignment signal assigning a fixed 
identifier per port connected to other fabrics, 
receiving the assignment signal transmitted from 



other fabric and assigning identifier determining 
own identifier according to a predetermined rule on 
tiie basis of tiie assignment signal, 
transmitting configuration Information correspond- 
5 ing to identifier of tiie fabric connected to the port, 

and 

preparing a retrieval information for determining the 
fabric of transfer destination of the received frame 
per port and the port number on the basis of the 
10 identifier of each fabric and the configuration Infor- 
mation. 

[0018] In the preferred construction, transmission of 
the identifier assignment signal, reception of the assign- 

75 ment signal and assignment of identifier are repeated 
until the identifiers are assigned for alt fabrics. 
[001 9] In another preferred construction, taking one of 
fabrics connected to the terminal node as a mastering 
fabric having an identifier as an initial value, the master- 

20 ing fabric transmits the assignment signal assigning 
fixed identifier per port at first, upon assigning the iden- 
tifier. 

[0020] In another preferred construction, 

25 a first stage fabric group connected to one terminal 
node, 

a tiiird stage fabric group connected to the other 
terminal node, and 

a second stage fabric group connecting tiie first 
30 Stage and third stage fabric groups, 

one of the first stage or tiiird stage being taken as 

master fabric having an identifier as an initial value; 

next, tiie assignment signal being transmitted from 

tiie second fabric group, and 
35 finally, sad assignment signal being transrinitted 

from the fabric other tiian the maser fabric. 

[0021 ] In another preferred consfruction, 

40 each fabric 

compares the identifier of the received frame and 
own identifier, and 

selects a port number included in the received 
frame as a port number of tfie ti*ansfer destination 

45 when tiie identifiers are matched as a result of com- 
parison by the comparing means and the retrieval 
information is retrieved by the port number included 
in the received frame to select the port number of 
the transfer destination when the identifiers are not 

50 matched. 

[0022] In another preferred construction, one of fab- 
rics connected to terminals nodes as a mastering fabric 
having an identifier as an initial value, 

55 

the mastering fabric 

ti-ansmits tiie assignment signal assigning a fixed 
identifier per port, at first, upon assigning the Iden- 
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trfier; collects identifiers of all fabrics after comple- 
tlon of assignment of identifiers, prepares a 
conversion table converting the identifiers into sec- 
ond identifiers having smaller data length to distrib- 
ute for all fabrics; 

the fabrics distributed for the conversion table 
prepare retrieval information for determining fabrics 
of transfer destination of the received frame per 
port and port number on the basis of the conversion 
table and the configuration information. 

[0023] According to another aspect of the invention, a 
computer readable memory storing a computer pro- 
gram performing assignment of identifier per each fabric 
in a fabric system connecting a plurality of fabric group 
into a plurality of stages between terminal nodes for 
exchanging variable length frame, the computer pro- 
gram comprising the steps of: 

in the fabric, 

transmitting an assignment signal assigning a fixed 
identifier per port connected to other fabrics, 
receiving the assignment signal transmitted from 
other fabric and assigning identifier determining 
own identifier according to a predetermined rule on 
the basis of the assignment signal, 
transmitting configuration information correspond- 
ing to identifier of the fabric connected to the port, 
and 

preparing a retrieval information for determining the 
fabric of transfer destination of the received frame 
per port and the port number on the basis of the 
identifier of each fabric and the configuration infor- 
mation. 

[0024] Other objects, features and advantages of the 
present invention will become clear from the detailed 
description given herebelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] The present invention will be understood more 
fully from the detailed description given herebelow and 
from the accompanying drawings of the preferred 
embodiment of the present invention, which, however, 
should not be taken to be limitative to the invention, but 
are for explanation and understanding only. 
[0026] In the drawings: 

Fig. 1 is a hart showing a connection of the first 
emtxxiiment of a fabric system according to the 
present invention, which fabric system is consisted 
of six 4-port fabrics. 

Rg. 2 is a block diagram showing a construction of 
the 4-port fabric according to the present invention: 
Fig. 3 is a block diagram showing a construction of 
an output buffer demanding portion in Fig. 1 ; 
Rg. 4 is a flowchart showing a process for deter- 



mining a transfer destination port; 
Fig. 5 is a block diagram showing a construction of 
an identifier assigning portion according to the 
present invention; 

Fig. 6 is a flowchart showing a procedure of a SID 
assignment upon establishing of the fabric system; 
Rg. 7 is a flowchart showing a procedure after iden- 
tifier assignment subsequent to SID assignment 
upon establishing of the fabric system; 
Rg. 8 Is a chart showing an example of format of 
the fibre channel frame; 

Fig. 9 is an illustration showing an example of for- 
mat of SIS; 

Rg. 1 0 is an illustration showing a process for per- 
forming SID assignment in the case that a fabric 21 
is MF, in the fabric system of Fig. 1 ; 
Rg. 11 is an illustration showing SIS received by a 
fabric 22. in the fabric system of Fig. 1 ; 
Rg. 12 is an illustration showing a connection infor- 
mation obtained by a fabric 23 in the fabric system 
of Fig. 1 ; 

Rg. 13 is an illustration showing a SID-FID conver- 
sion table in the fabric system of Fig. 1 ; 
Rg. 14 is a chart showing a retrieval table prepared 
by the fabric 25 in the fabric system of Fig. 1 ; 
Rg. 15 is an illustration showing a connection of the 
second embodiment of the fabric system conseted 
of twelve 8-port fabric according to the present 
inverrtion; 

Rg. 16 is an illustration showing a process showing 
progress of SID assignment in the case where a 
fabric 103 is MF in the fabric system of Fig. 15; 
Rg. 1 7 Is an illustration showing received by a fab- 
ric 102 in the fabric system of Fig. 15; 
Rg. 18 Is an illustration showing a connection infor- 
mation obtained by a fabric 1 08 in the fabric system 
f Fig. 15; 

Rg. 19 is an illustration showing a SID-FID conver- 
sion table in the fabric system of Fig. 15; 
Rg. 20 is a chart showing a retrieval table gener- 
ated by a fabric 109 in the fabric system of Fig. 15; 
Fig. 21 is a block diagram showing the third embod- 
iment of a fabric system according to the present 
invention; 

Rg. 22 is an illustration showing a construction of a 
master fabric and a secondary fabric during estab- 
lishment of the third embodiment of the fabric sys- 
tem according to the invention; and 
Rg. 23 is an illustration showing a construction of a 
fabric adjacent the secondary fabric during estab- 
lishment off the third embodiment of the fabric sys- 
tem. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0027] The preferred embodiment of the present 
invention will be discussed hereinafter in detail with ref- 
erence to the accompanying drawings. In the following 
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description, numerous specific details are set forth in 
order to provide a thorough understanding of the 
present invention. It will be obvious, however, to those 
skilled in the art tfiat the present invention nnay be prac- 
ticed without these specific details. In other instance, s 
well-known structures are not shown in detail in order to 
unnecessary obscure the present invention. 
[0028] At first, a fabric system performing exchange of 
variable length frame according to tiie present invention 
will be briefly discussed. In the present invention, a con- io 
nection of a fibre channel fabric device (hereinafter sim- 
ply referred to as "fabric") forming the fabric system 
r^uires three-stage construction. When any of respec- 
tive fabrics have counterparts connected to ports, the 
fabrics has means which can identify notes or fabrics. is 
[0029] Such three-stage construction is established 
by equally dividing the fabrics forming the fabric system 
into an upper stage, an intermediate state and a lower 
stage. Among tiie fabrics divided into three groups, tiie 
fabrics belonging the upper stage and the lower stage 20 
are permitted connection with the nodes. The fabrics in 
the intermediate stage is not permitted to be connected 
to the node and are only connected with the fabrics in 
the upper stage and the lower stage. 

[0030] Direct connection between the fabrics in the 25 
upper stage and the lower stage is not permitted. On tiie 
other harKi. connection between the fabrics in the same 
group is not permitted. The foregoing rules are summa- 
rized as follow: 

30 

a) connection between fabrics in the same group is 
inhibited; 

b) fabrics in the upper stage and the lower stage 
are only connected to the intermediate stage or 
node; 35 

c) connection of the fabrics in tiie intermediate 
stage to the node is inhibited; and 

d) all fabrics in the intermediate stage are con- 
nected to all fabrics in tiie upper stage and the 
lower stage. 40 

[0031 ] Connection between the fabrics is established 
in such a manner that the fabric in the upper stage has 
to be equally connected to respective fabrics in the 
intermediate stage, similarly, the fabrics in the lower 45 
stage has to be equally connected to respective fabrics 
in the intermediate stage. While multiple connection can 
be established between the same fabrics, it has to be 
guaranteed that multiple connection between all fabrics 
are the same. The fabric system this constructed so 
becomes a non-tilocking construction. 
[0032] Furthermore, by selecting one from fabrics in 
the upper stage or the lower stage connected as set 
forth above, a master fabric (hereinafter referred to as 
MF) has to be s^. The fabric directiy connected to the 55 
MP Is referred to as secondary fabric (hereinafter 
refened to as SF). Among fabrics directiy connected to 
the SF except for the MF will be referred to as third fat>- 
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ric (hereinafter referred to as TF). 

[0033] Next, discussion will be given for procedure of 

obtaining connection. 

[0034] At a timing completing all connection, the MF 
initiates obtaining of configuration information of the 
fabric system. At tiie same, for all fabric, unique switch 
identification numbers (hereinafter referred to as SID**) 
are set. Assignment of SID is performed in the following 
procedure. 

a) The MF transmits a unique SID assignment sig- 
nal (hereinafter referred to as SIS) for each port 
with respect to all port, to which the fatxics are con- 
nected. 

b) The fabric receiving the own SIS determines SID 
on the basis of a given rule from all of received 
SIS's. 

c) On the basis of the own SID of the fabric, the 
unique SIS is transmitted per each port for all ports 
connected to the fabrics. 

d) In the SIS. the SID of the transmission side is 
included. 

e) The MF maintains SID provided as the initial 
value. 

[0035] After repeating tiie foregoing procedure for a 
given period or a given number of times, transmission of 
the SIS is stopped to restrict variation of the SID. By 
restriction of variation of the SIS. connection information 
of all ports of the fabric is fixed. Then, each fabric trans- 
fers the own connection information to all of the adja- 
cent fabrics. 

[0036] The fabrics located in the upper stage and the 
lower stage and whereby permitted to be connected 
with the node. estat)lish configuration information of the 
fabric system based on the connection information 
transferred from the adjacent fabrics. 
[0037] TTien. the MF creates a SID-FID conversion 
table showing correspondence to the SID and a fabric 
identifier (hereinafter referred to as FID) on tiie basis of 
the connection information transferred from the SF. The 
conversion table is delivered to all fabrics in the fabric 
system through the SF. By this, all fabrics can obtain 
FID of the adjacent fabrics from the SID-FID conversion 
table. 

[0038] The FIDs form base of node identifier (herein- 
after referred to as NID) to be assigned for the nodes 
connected to the fabrics. Here, the NID is consisted of 
the FID and a port identifier of the fabric (hereinafter 
referred to as LID). By obtaining the FID. all fabric com- 
pletes generation of a routing information and com- 
pletes autonomous obtaining and establishing of 
configuration information. 

[0039] Next, division of tiie address will be explained. 
[0040] The FID corresponds to AreaJD for 8 bits and 
Domain_ID for 8 bits for setting a common value in the 
fabric system among 24 bits of address to be assigned 
for each port to realize division of tiie address as the 
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fabric system. A Port_ID of the remaining 8 bits anrrang 

24 bits of address corresponds to a port number of each 
fabric. 

[0041] Next, procedure of the routing will be 
expfained. ? 
[0042] In the fabric system, the fabric of the upper 
stage and the lower stage extract an FID portion from 
the NID (= DJD) Indicative of transfer destination of the 
frame transmitted from the node and makes judgment 
whether the extracted FID matches with the own FID. 
When the extracted FID matches with the own FID. a 
port to be transmitted from the LID (= PortJD) is speci- 
fied and delivered. If not matched, the fabric of the inter- 
mediate stage is delivered for its own judgment. On the 
other hand, the fat>ric of the intermediate stage is con- 
nected to all fabrics of the upper stage and the lower 
stage, determines the port for delivery on the basis of 
the connection information and the FID in the NID {= 
D_ID) to transfer frame. 

[0043] next, the first embodiment of the fabric system 
according to the present invention will be discussed in 
detail with reference to the accompanying drawings. 
[0044] A construction of the first embodiment of the 
fabric system of the present inverrtion is illustrated in 
Fig. 1 . Refenring to Rg. 1 . the shown entoodiment of the 
8-port fabric system is constructed by connecting six 4- 
port fibre channel fabric (hereinafter simply referred to 
as fabric) 11 to 16. The fabric system is a three-stage 
construction consisted of an upper stage fabric group 
11, an intermediate stage fabric group 12 and a lower 
stage fabric group 13. The upper stage fabric group 1 1 
is consisted of fabrics 21 and 22. The intermediate 
stage fabric group 12 Is consisted of fabrics 23 and 24. 
The lower stage fabric group 13 is consisted of fabrics 

25 and 26. 

[0045] The fabric 21 has ports 21a, 21b serving as 
F_port and ports 21c and 21d serving as E_port. The 
fabric 22 has ports 22a and 22b serving as F_port and 
ports 22c and 22d serving as E_port. The fabrics 23 
and 24 have ports 23a to 23d and ports 24a to 24d 
respectively serving as Export. The falxic 25 has ports 
25a and 25b serving as E_pors and 25c and 25d serv- 
ing as F_port. On the other hand, the fcibric 26 has ports 
26a and 26b serving as Export and ports 26c and 26d 
serving as F_port. 

[0046] Here, the E_port of the fabric is a word in a fibre 
channel standard represerrtative of port to be used for 
connection between the fabrics. Also, the F_port of the 
fabric is a word in the fibre channel standard represent- 
ative of port to be used for connection with the node. 
[0047] Furthermore, the upper stage fabric group 1 1 
is connected to node group 31 as aggregate of nodes. 
The lower stage fabric group 13 is connected to node 
group 32 as aggregate of nodes. 
[0048] Here, detailed discussion will be given with 
respect to a construction of a fbre channel fabric form- 
ing the foregoing fabric system. 
[0049] As shown in Fig. 2, respective fabrics 21 to 26 



have ports 41a to 41d. Each port is constituted of a fibre 
channel interface control portion 44 connected to a ter- 
minal node or other fabric and performing a protocol 
control of the fibre channel , an input data buffer portion 
44 temporarily storing a frame received from the termi- 
nal node or other fabric, an output buffer demand por- 
tion 47 determining an output destination of the input 
frame and an output data buffer portion 46 for temporar- 
ily storing frame to be output. 

[0050] On the other hand, each fabric 21 to 26 is con- 
structed wfth a switching element 42 transferred the 
frame data from the input data buffer portion 45 to the 
output data tHjffer portion 46. a convergence manage- 
merrt portion 43 monitoring load on the switch element 
and controlling convergence, a frame generating por- 
tion 51 for outputting an arbitrary frame, a franne receiv- 
ing portion 52 holding the arbitrary frame within the 
fabric without transferring for making reference to, and 
an identifier assigning portion 53 for performing assign- 
ment of identifier for the fabric device in the fabric sys- 
tem utilizing the foregoing means or components. 
[0051 ] The fibre channel interface control portion 44 is 
means performing a protocol control by a communica- 
tion system based on the fibre channel standard. The 
ftore channel interface control portion 44 outputs the 
data input from the fibre channel interface to the input 
data buffer portion 45 and outputs data input from the 
output data buffer portion 46 to the fibre channel inter- 
face. 

[0052] The input dafa buffer portion 45 is means for 
temporarily storing the input date from the fibre channel 
interface. 

[0053] The detailed construction of the output txiffer 
demanding portion 47 is illustrated in Fig. 3. The output 
buffer demanding portion 47 is constructed with a trans- 
fer destination determining portion 61, a transfer desti- 
nation port number register 62 and a buffer control 
portion 63. 

[0054] A 3-byte D_ID filed among a frame header of 
the fibre channel frame shown in Fig. 8, input from the 
irput data buffer portion 45, send inquiry for determin- 
ing transfer destination to the transfer destination deter- 
mining portion 61 , demands and obtain the output buffer 
of the transfer destination port determined per frame 
data and commands for the input data buffer portion 45 
for transferring to the switch element 42. Here, D_ID 
field is the field designating the address upon frame 
transfer in the fibre channel sfandard. 
[0055] The transfer destination determining portion 61 
has an own FID register 66 holding an identifier FID of 
an own fabric device. The transfer destination determin- 
ing portion 61 further includes a DJD register 65 tem- 
porarily storing 3 byte D_ID filed in the frame header 
irtput from the output buffer demanding portion 47. a 
reti-teval table 68 for determining the transfer destina- 
tion, a comparing portion 67 comparing the FID 
extracted from the D_ID filed and tiie FID of tiie own FID 
register 66, and a selecting portion 69 selecting a port 
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number in the fabric device to be the transfer destination 
of the franne data with reference to the retrieval table 68 
with taking the value of DJD register as key. 
[0056] The selector portion 69 outputs the port 
number within the fabric device to be the transfe' desti- s 
nation of the frame data to the transfer destination port 
number register 62, demands and obtains the output 
buffer of the transfer destination port determined per 
frame data to and from the convergence management 
portion 43. and commands transfer to the switch ele- io 
ment to the input data buffer portion 45. 
[0057] A determining method of the port number in the 
fabric as the transfer destination by the transfer deter- 
mining portion 61 is executed on the basis of the follow- 
ing procedure. This procedure will be discussed with is 
reference to the f towchart of Fig. 4. 
[0058] At first, the D„ID field of the received fbre 
channel frame data is received from the input data 
buffer portion 45 to store in the DJD register 65 (step 
401). 20 
[0059] Next, the FID portion is extracted from the 
D_ID field and is compared with the FID of the own FID 
register 66 (step 402). 

[0060] \Aftien the FID portion extracted from the D_ID 
field and is matched with the FID of the own FID register 25 
66, the Port_ID field of the DJD field is determined as 
the transfer destination of the input frame data (step 
403). 

[0061 ] When the FID portion extracted from the D_ID 
field and is not matched with the FID of the own FID reg- 30 
ister 66. the port numt^er obtained through retrieval of 
the retrieval table 68 is determined as the transfer desti- 
nation of the input frame data with taking the FID 
extracted from the D_ID field as key (step 404). Then, 
the frame data is output to the determined transfer des- 35 
tination portion (step 405). 

[0062] The output data buffer portion 46 is designed 
for temporarily store the frame data transferred from the 
input data buffer portion 45 through the switch element 
42 and inputting the stored data to the fibre channel 4o 
interface control portion 44. 

[0063] The convergence management portion 43 
makes judgment whether the output data buffer portion 
46 can be used or not on the basis of the port number in 
the fabric of the transfer destination as the output of the 45 
transfer destination determining portion 61 to output 
response to the buffer demand from the output demand- 
ing portion 47. 

[0064] The frame generating portion 51 is designed so 

that the fabric device generates the arbitrary frame for so 

transmitting and the generated frame is transmitted to 

the connected terminal node or other fat>ric device via 

the fibre channel interface control portion 44. 

[0065] The frame receiving portion 52 is means for 

taking and reading the frame transmitted from the termi- ss 

nal node or other fabric device connected via the fOsre 

channel interface control portion 44. 

[0066] The identifi^ assigning portion 53 includes a 
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three-stage connection information storage portion 53a 
storing three-stage connection information of the fabric 
device, the SID storage portion 53b holding the SID, the 
SID storage portion 63c for Coring SID of the transmis- 
sion side of the SIS required per E.Port of the fabric 
device, a conversion table storing portion 63d for storing 
the conversion table from SID and FID, and an adjacent 
connection information storage portion 53e for storing 
connection information of the adjacent fabric device. 
Also, the identifier assigning portion 53 includes an 
assignment control portion 53f performing process con- 
trol of the identifier assignment. 
[0067] An identifier assignmait method can be real- 
ized for simplification of the process by specifying con- 
nection of the fabric device in the fabric system to three- 
stage construction. In the three-stage construction, the 
fcibrk:s forming the foregoing fabric system are equally 
divided into three groups, in which one group Is taken as 
the intermediate fabric group 12 all port thereof being 
E_Ports. and remaining two groups are taken as upper 
stage and lower stage fabric groups 11 and 13 equally 
dividing all ports into E_Ports and F_Ports. Connection 
between respective fabric d&/\cBs is performed 
between E_Ports and is established according to the 
following rules. 

a) Connection between the fabrics in the same fal>- 
ric group is not estak^ished. 

b) All of the fabrics in the upper stage fabric group 
are connected to the fabrics in the intermediate 
stage fatxic group. 

c) All of the fabrics in the lower stage fabric group 
are connected to the fabrics in the intermediate 
stage fabric group. .... ..^ . 

d) All of the fabrics in the intermediate stage fabric 
group are connected to the upper stage fabric 
group, and to the lower stage fabric group. 

e) Among the fabric device in the upper stage fabric 
group and the lower stage fabric group, only one 
master fabric device (MF) is set. 

[0068] The process in the identifier assignment por- 
tion 53 is divided into two stages. As the former stage, 
obtaining configuration information is performed. As the 
later stage, assignment of identifier is performed. 
[0069] The former process for obtaining the configura- 
tion information is performed in the following procedure. 

a) The MF has an initial value of the switch identifi- 
cation number (hereinafter refenred to as SID). 

b) The fabric device transmits the unique SID 
assignment signal (SIS) as a particular frame data 
per all E_Port via the frame generating portion 51 , 
n the basis of the SID when the SID of the own fab- 
ric device is held. 

c) The fabric receiving the SIS via the frame receiv- 
ing portion 52 determines the own SID on the t>asis 
of the given rule from received all of SIS and holcfe. 
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At the same time, the SID indicative of the transmis- 
sion side fabric of SIS per received E_Port. 
d) The foregoing process of a) to c) are repeated for 
a given period or a given number of times. 

[0070] A process of obtaining the configuration infor- 
mation will be discussed hereinafter with reference to 
the flowchart of Fig. 6. \A/hen the own fabric is MF (step 
601). the MF sets SID as the initial value (step 602). 
[0071] Subsequently, since end condition is not satis- 
fled (step 605), the MF transmits the SIS from all of the 
E_Ports (step 606). 

[0072] The fabric receiving the SIS (step 603) deter- 
mines own SID according to the given rule based on all 
of received SIS and holds the same. At the same time, 
per received E_Port, SID representative of the transmis- 
sion side fabric of SIS is received (step 604). The fore- 
going process is repeated for the given period or the 
given number of times set as the end condition. 
[0073] Subsequently, process of assignment of the 
identifier will be discussed with reference to the flow- 
chart of Fig. 7. 

[0074] After completion of assignment of the SID, 
each fabric device transmits connection information 
indicative of correspondence of the SID of the destina- 
tion fabric devices of connection of all E_Port with 
respect to all fabric device (step 701). Because of the 
three stage construction, the MF collects all SID in the 
fabric system from a construction table of the SF. and 
creates the conversion tattle for converting SID into FID 
which corresponds to SID in one-by-one basis (step 
702). Then, the conversion table is distributed to all fab- 
ric devices forming the fabric system through the SF 
(step 703). 

[0075] All fabric devices determines fabric for transfer- 
ring the frame to the terminal node not matching with 
the own FID from the SID-FID conversion table and con- 
nection tat>le. to aeate the retrieval table (routing infor- 
mation) required in the transfer destination determining 
portion 61. and to complete establishment of the fabric 
system by setting for the retrieval table 68 (step 704). 
[0076] When the terminal node is connected to the 
fabric device in the fibre channel system, the terminal 
node receives "Address Identifier" as the identifier for 
identifying the terminal node get se by fabric log-in. The 
identifier of the terminal node uses the value of D_ID 
field designating the transfer destination of the fbre 
channel frame. Assignment of the terminal node identi- 
fier is authorized to the fabric. The setting method of the 
terminal node identifier is determined correspondence 
with the retrieval table of the transporting destination 
determination means by setting combination of the FID 
determined by the identifier assignment portion 53 of 
the fabric device and the port number of the fabric. 
[0077] In the present invention, when the received 
ftore channel frame is not the transfer destination, the 
transfer destination is determined by the retrieval table 
68. Therefore, file the connection structure is fixed to 
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three stage, in communication between the terminal 
nodes, the path to pass the frame can be modified 
freely On the other hand, since the retrieval table 68 
can be set per port, it becomes possible to distribute 
load in order to avoid concentration of the load to the 
particular path by modifying and adjusting setting. 
[0078] Furthermore, in the present invention. It should 
be obvious to expand the 4-port construction shown in 
Fig. 1 by modifying the convergence control portion and 
the switch element. 

[0079] In the shown emt>odiment, as shown in Fig. 9. 
a format off the SIS is set as a value of 4 byte for dividing 
the field per one byte. When the SIS is handled as the 
value of 4 byte to match with SID as is. 
[0080] The initial value of the SID which only MF has 
is a hexadecimal number "OlOOOOOOh". Namely, the 
value "1 " is set only for the MF field, and the value "0" is 
set forth other field. When value, in which the port 
number beginning from 1 is set in the SF field when the 
MF outputs SIS, in the TF field when the SF outputs the 
SIS. to the FF field when the RF outputs the SIS. 
[0081 ] Here, SF represents the fabric adjacent MF, TF 
represents the fabric adjacent the fabric. However, the 
TF does not include the MF 

[0082] Upon outputting the SIS. which of the MF, SF 
and TF the own fabric corresponds can be judged by the 
lowermost digit of the non-zero value of each field of the 
SID. On the other hand, in the shown embodiment, the 
updating condition of the SID is set as the minimum 
value of all of received SIS when the SID is handled as 
4 byte value. On the other hand, repeating condition of 
the SID assignment procedure (end condition) is to per- 
form SIS transmission up to three times. Furthermore, 
the value corresponding to the DomainJD in 2 byte FID 
is fixed to ''I", and AreaJD is assigned in sequential 
order from "1 

[0083] In the fabric system of Fig. 1 , when the fabric 
21 is set as the MF, the SID assignment procedure is 
progressed as shown in Fig. 10. 
[0084] Here, the fabric 22 (TF) is determined the SID 
on the basis of the SIS transmitted by the fabrics 23 and 
24 (SF)- The value of the received SIS is as shown In 
Fig. 11. Among this, since the minimum value is the 
value of SIS transmitted by the fabric 23, the SID of the 
fabric is determined as ''01030200". 
[0085] As set forth above, as a result of repetition of 
the SIS transmission, the connection information is 
completed in each fabric. The connection information is 
correspondence table of the SID of the fabric connected 
to each E_Port. On the other hand, the SID of the con- 
nected fabric is nothing but one, in which the lowermost 
digit of the non-zero field of the finally received SIS per 
port is modified to "0". The content of the connection 
information of the fabric 23 of Fig. 1 is as shown in Rg. 
12. 

[0086] The fabric 21 (MF) receives connection infor- 
mation of the fabrics 23 and 24 (SF)to obtain SID of all 
fabrics forming the fabric system. 



EP 0 917 319 A2 



5 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



BNSDOCID; <EP 0917319A2J_> 



15 



EP 0 917 319 A2 



16 



[0087] The fabric 21 (MP) lines up obtained all SIDs in 
ascending order to generate the SID-FID conversion 
table by assigning FID (2 byte) in sequential order. 
Namely, in this case, tiie SID-FID conversion tattle is as 
shown in Fig. 13. 

[0088] In the upper stage and lower stage fabrics 21 , 
22, 25 and 26, the internal port number of the output 
destination to be set wit respect to the retrieval table 58 
cannot be set in straightforward manner. However, by 
uniformly distributing the internal port number as the 
output destination, the load of the overall fabric system 
can be made uniform. The retrieval table 58 of the fabric 
25 is shown in Fig. 14. In Fig. 14, the reception port 1 to 
4 correspond to ports 25a to 25d of the fabric 25 and 
shows the port receiving the fibre channel frame. For 
exanple, it shows that when the frame data addressed 
to the fabric 21 (MF) of FID "0101" is received at the port 
"3" (25c). the frame data is transferred to the port "1" 
(25a). It should be noted that the figure in the parenthe- 
sis in Fig. 14 represents that the corresponding port 
nunnber is preferentially and fixedly assigned. 
[0089] Next, the second ennbodiment of the present 
invention will be discussed in detail with reference to 
Figs. 1 5 to 20- 

[0090] As shown in Fig. 15. the fabric system of the 
shown ennbodiment is constructed by connecting twelve 
1 6 port fatxics according to connecting fabric system to 
be connected to sixty-four nodes. This fabric system is 
consisted of the upper stage fabric group 91 , the inter- 
mediate stage fabric group 92 and the lower stage fabric 
group 93. 

[0091] In the shown fabric system, different from the 
first embodiment set forth above, a plurality of paths are 
present in connection t>etween the same fabrics. Other 
matters, such as format of the SIS. the initial value of the 
SID owned by the MF, the updating condition of the SID 
and repetition procedure of the SID assignment are the 
same as the first en^odimeni 

[0092] The procedure of the SID assignment in the 
case where the fabric 103 is set as the MF is pro- 
gressed as shown in Rg. 16. 

[0093] Here, the fabric 102 determined the SID based 
on the SIS transmitted by the fabrics 105 to 108 (SF). 
The value of the received SIS is as shown in Fig. 17. 
Amongst, the minimum value is the value of SIS trans- 
mitted by the fabric 105. Therefore, the SID of the fabric 
105 is determined to be ''01090300h''. 
[0094] As set forth above, as result of repetition of SIS 
transmission, connection information is completed in 
each fabric. The connection information is the corre- 
sporKJence table of the SID of the fabric connected to 
the E_Port of the fabric. On the other hand, the SID of 
the connected fabric is nothing but one. in which the 
lowermost digit of the non-zero field of the finally 
received SIS per port is mcxJified to "0". The content of 
the connection information of the fabric 1 08 is as shown 
in Fig. 18. 

[0095] The fabric 103 (MF) receives the connection 



infonnation of the fabric 1 05 to 1 08 (SF) and obtains the 
SID of the all fabrics forming the fabric system. Further- 
more, the fabric 103 (MF) lines up the obtained all SID 
in ascending order to assign the FID in sequential order 

5 to create the SID-FID conversion table. In this case, the 
SID-FID conversion table is shown in Fig. 19. 
[0096] In the upper stage and lower stage fabrics 101 
to 104 and 109 to 112. from the connection information 
received from all of the intermediate stage fabrics 1 05 to 

10 1 08, the internal port of the output destination set for the 
retrieval table 58 cannot be determined in straightfor- 
ward manner. However, by uniformly cfisthbuting the 
internal port number as the output destination, the load 
of the overall fatjric system can be made uniform. 

15 [0097] By preferentially assigning the output destina- 
tion port for the FID of the adjacent fabric, the retrieval 
table 58 is created by the system distributing so that the 
output destination port number can be uniformly used 
over the entire systera On the other hand, in this dis- 

20 cussion of the operation, the retrieval tat>le 58 is pro- 
vided for each port The result of creation of the retrieval 
table n the fabric 109 is shown in Fig. 20. It should be 
noted that the figure in the parenthesis in Fig. 20 repre- 
sents that the corresponding port number is assigned 

25 preferentially and fixedly. 

[0098] By the present invention set forth above, upon 
forming the fabric system, the configuration information 
is not necessary to be set for each fatxic. The reason is 
that tiie configuration information in the present inven- 

30 tion can be autonomously obtained. 

[0099] On the other hand, it becomes unnecessary to 
provide particular large scale fabrics. By, applying for 
relatively small scale fabric, targe scale fabric system 
can be estak)lished. The reason should be clear from 

35 the object of tiie present invention. 

[01 00] Furthermore, upon constructing the fabric sys- 
tem, in tiie communication between tiie ternrvnat nodes, 
performance difference is hardly caused. The reason is. 
in communication with the terminal node not connected 

40 to the same fabric, number of fabrics is the same in any 
path, extreme performance difference cannot be 
caused. 

[01 01 ] Next, the third embodiment of the fabric system 
according to the present invention will be discussed. 

45 [0102] Fig. 21 is a block diagram showing the fabric 
system in a condition constructed employing twelve fab- 
rics respectively having 32 ports. The fibre channel fab- 
ric devices 201 to 212. connection paths 213 to 252 
t^etween the fabrics, node groups 285 to 286 as aggre- 

50 gates of the nodes connected to the fabric system, and 
connection paths 253 to 284 connecting the fabrics and 
respective nodes. On the otiier hand, among f tore chan- 
nel fabrics 201 to 212. 201 is selected as MF. The fab- 
rics 209 to 21 2 adjacent the MF become SF. The fabrics 

55 202 to 208 otiier than MF adjacent the SF become TF. 
In Fig. 21 , the connection paths 213 to 252 between the 
fabrics is illustrated as one path between tiie same fab- 
rics but four paths are present in practice. 
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[0103] Fig. 22 is a block diagram showing a manner 
where the SIS is triggered for autononnously obtain the 
configuration information in the fabric system, which is 
constructed with the fibre channel fabric (MP) 201 . the 
fibre channel fabrics (SF) 209 to 212 and connection 
paths 291 to 306 between the fabric. 
[01 04] Fig. 23 is a block diagram showing a manner in 
the case where the SIS for autonomously obtaining the 
configuration information in the fabric system from a 
plurality of SFs, which includes the fibre channel fabrics 
(SF) 209 to 212. the fibre channel fabrics (other than 
SF) 201 -208 and connection paths 31 1 to 326. 
[0105] Next, the operation in the shown embodiment 
of the present invention will be discussed in detail. 
[0106] In the constructional illustration of the fabric 
system shown in Fig. 21. division of the fabrics into 
three groups is performed so that the fabrrcs located in 
lateral alignment may belong the same group. The fab- 
ric 201 (MF). the fabrics 209 to 212 (SF) and fabrics 202 
to 204 and 205 to 209 (TF) are divided in a manner set 
forth above. A timing at which the SF and the TF can be 
detected as SF or TF. is after initiation of SIS transmis- 
sion by the MF 

[0107] As shown in Fig. 22, the fabric 201 (MF) issues 
SIS through all ports in order to perform SID assign- 
ment for the fabrics 209 to 212 (SF). As shown in Fig. 
23. the fabrics 209 to 212 (SF) issues SIS from all ports 
in order to perform SID assignment for the fabrics 202 to 
204 and 205 to 208 (TF). However, issuance of the SIS 
is performed until the fabric 209 to 212 (SF) receive the 
SID assignment. 

[0108] Either in Figs. 22 and 23. issuance of the SIS 
is performed in a direction shown by the connection 
passages 291 to 306 and 31 1 to 326 between the fab- 
rics. On the other hand, as shown in Figs. 22 and 23. 
even when a plurality of connection paths are present 
between the same fabrics, the system may operate 
without causing any problem. In any case, each fabric 
recognizes the SID having highest preferential order 
among all SID assigned, as own SID. In the shown 
embodiment, the content of setting of the preferential 
order will be discussed hereinafter. 

a) When assignments are given from different 
sources, preference of the SID is given for those 
assigned by MF. SF and TF in sequential order. 

b) When the levels of the sources of assignment are 
the same (assignments are given from a plurality of 
SF or a plurality of TF), preference is given for the 
SID assigned to the fabric at which the assignment 
source of the SID is minimum. 

c) When assignments are given from the same 
assignment source, the minimum SID among those 
assigned is given highest preference to make own 
SID. 

[0109] After repeating issuance of SIS and SID deter- 
mination for 10 seconds, all fabrics stop issuance of the 



SIS, restrict variation of the SIS, and determine the SID 
at that time as own SID. and then variation is inhibited. 
[01 1 0] After fixing of the SIDs, each fabric delivers the 
connection information indicative of connection of the 

5 ports and the fabrics, to all of the adjacent fabrics. Fur- 
thermore, the fabric 201 (MF) obtains the SID of all fab- 
rics in the fabric system from the connection information 
derived to the fabrics 209 to 212 (SF). Based of the 
obtained SID. the conversion table from original SID into 

10 FID is generated. Upon conversion into the FID. the MF 
and the TF are preferentially assigned and the SF is 
given lower preference to perform conversion with low 
preferential order. 

[01 11 ] The fabric 201 (MF) delivers the SID-FID con- 
15 version table thus prepared to all of the fabrics 209 to 
212 (SF). Then, all of the fabrics 209 to 212 delivers the 
conversion table to adjacent fabrics . 
[0112] By this, to all fabrics in the fabric system, the 
fabric receiving the SID-FID conversion table generates 
20 the retrieval tat>le (routing information) to make kind uni- 
form. 

[0113] As can be dear from the discussion set forth 
atx>ve. by the present invention, when a plurality of fab- 
rics are connected, a large scale fabric system with 

25 small performance loss can be easily established. 

[01 14] It should be noted that the identifier assignment 
method to the fabric device in the shown embodiment of 
the fabric system can be realized by hardware construc- 
tion of the frame generating portion 51. the frame 

30 receiving portion 52m the identifier assignment portion 
53 and other functions. However, it is also possible to 
realized by loading the programs having respective 
functions in the memory of the computer processing 
system. The computer program may be stored in a mag- 

35 netic disk, a semiconductor memory arxJ other storage 
medium. Then the programs are loaded to the computer 
processing system to control the operation of the com- 
puter processing system to realize the foregoing func- 
tions, respectively. 

40 [01 1 5] Although the present invention has been illus- 
trated and described with respect to exemplary embod- 
iment thereof, it should be understood by those skilled in 
the art that the foregoing arxJ varicxjs other changes, 
omissions and adcfitions may be made therein and 

45 thereto, without departing from the spirit and scope of 
the present invention. Therefore, the present invention 
should not be understood as limited to the specific 
embodiment set out above but to include all possit>le 
embodiments which can be embodied within a scope 

so encompassed and equivalents thereof with respect to 
the feature set out in the appended claims. 

Claims 

55 1. A fabric system connecting a plurality of fabric 
groups into a plurality of stages between terminal 
nodes and performing exchange of variable length 
frame, said fabric conrprising: 
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assignment signal transmitting means (51) for 
transmitting an assignment signal fixedly 
assigned an identifier per port connected to 
other fabrics; 

identifier assignment mearrs (53) for receiving 
said assignment signal transmitted from other 
fabric and assigning identifier determining own 
identifier according to a predetermined rule on 
the basis of said assignment signal: 
configuration information transmitting means 
(53) transmitting a configuration Information 
indicative of correspondence of identifiers of 
the fabrics connected to the ports; 
retrieval information preparing means (53) for 
preparing a retrieval information for determin- 
ing a fabric of transfer destination of the 
received frame per port and a port number on 
the basis of the identifier of each fabric and 
said configuration irrformation; and 
transfer destination determining means (61) for 
determining the transfer destination of said 
frame on the basis of said retrieval information. 

A fabric system as set forth in claim 1, wherein 
transmission of an identifier assignment signal by 
said assignment signal ti-ansmitting means (51 ) and 
reception of said assignment signal from said iden- 
tifier assignment means (53) and assignment of the 
identifier are repeated until said identifiers are 
assigned for all fabrics. 



groups, 

one of said first stage or tiiird stage being taken 
as master fabric having an identifier as an initial 
value; 

5 next, said assignment signal being transmitted 

from said second fabric group, and 
finally, sad assignment signal being transmitted 
from the fabric other than the maser fabric. 

10 6. A fabric system as set forth in claim 1 . said transfer 
destination determining means (61) of said fabric 
comprises: 

storage means (66) for storing own identifier; 

15 retrieval information storage means (68) for 

storing said retrieval inforniation; 
comparing means (67) for comparing the iden- 
tifier of the received frame and the identifier of 
said storage means per se; and 

20 selecting mear^ (69) for selecting a port 

number included in said received frame as a 
port number of the transfer destination when 
the identifiers are matched as a result of com- 
parison by said comparing means (67) and 

25 said retrieval information is retrieved by the port 

number included in said received frame to 
select the port number of tiie transfer destina- 
tion when the identifiers are not matched. - 

30 7. A fabric system as set forth in claim 1 , wherein 



3. A fabric system as set forth in claim 1 , wherein one 
of said fatxics connected to a terminal node is 
taken as a master fabric, said master fabric has an 
identifier as an initial value, upon assignment of 
said identifier, initially, a fixed identifier is assigned 
per port. 

4- A fabric system as set forth in daim 1, which com- 
prises 

a first stage fabric group (11,91) connected to 
one terminal node; 

a third stage fabric group (12, 92) connected to 
the other terminal node; and 
a second stage fabric group (13, 93) connect- 
ing said first stage and third stage fabric 
groups. 

5. A fabric system as set forth in daim 1 , which com- 
prises 

a first stage fabric group (11,91) connected to 
one terminal node: 

a third stage fabric group (12. 92) connected to 
the other terminal node; and 
a second stage fabric group (13, 93) connect- 
ing said first stage and third stage fabric 
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one of fabrics connected to terminals nodes as 

a mastering fabric. 

said mastering fabric 

has an identifier as an initial value, 

transmits said assignment signal assigning a 

fixed identifier per port, at first, upon assigning 

said identifier; 

collects identifiers of all fafctrics after completion 
of assignment of identifiers, prepares a conver- 
sion table converting said identifiers into sec- 
ond identifiers having smaller data length to 
distribute for all fabrics; 

said fabrics distributed for said conversion tatDle 
prepare retrieval information for determining 
fabrics of transfer destination of the received 
frame per port arxi port number on the t^sis of 
said conversion table and said configuration 
information. 

An identifier assignment method per each fabric in 
a fabric system connecting a plurality of ^ric 
group into a plurality of stages between terminal 
rKxies for exchanging variable length frame, com- 
prising the steps of: 

in said fabric, 

transmitting an assignment signal assigning a 
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fixed identifier per port connected to other fab- 
rics; 

receiving said assignment signal transmitted 
from other fabric and assigning identifier deter- 
mining own identifier according to a predeter- s 
mined rule on the basis of said assignment 
signal; 

transmitting configuration information corre- 
sponding to identifier of the fabric connected to 
the port; and io 
preparing a retrieval information for determin- 
ing the fabric of transfer destination of the 
received frame per port and the port number on 
the k^asis of the identifier of each fabric and 
said configuration information. is 

9. An identifier assignment method in the fabric sys- 
tem as set forth in claim 8. wherein transmission of 
the identifier assignment signal, reception of said 
assignment signal and assignment of identifier are so 
repeated urnil the identifiers are assigned for all fab- 
rics. 



10. An identifier assignment method in the fabric sys- 
tem as set forth in daim 8, wherein 2S 



11. An identifier assignment method in the fabric sys- 
tem as set forth in claim 8, wherein 35 

a first stage fabric group connected to one ter- 
minal node; 

a third stage fabric group connected to the 

other terminal node; and 40 

a second stage fabric group connecting said 

first stage and third stage fabric groups, 

one of said first stage or third stage being taken 

as master fabric having an identifier as an initial 

value; 4S 

next, said assignment signal being transmitted 

from said second fabric group, and 

finally, sad assignment signal being transmitted 

from the fabric other than the maser fabric. 

50 

12. An identifier assignment method in the fabric sys- 
tem as set forth in daim 8, wherein 

each fabric 

compares the identifier of the received frame ss 
and own identifier, and 

selects a port number induded in said received 
frame as a port number of the transfer destina- 



tion when the identifiers are matched as a 
result of comparison by said comparing means 
and said retrieval information is retrieved by the 
port number included in said received frame to 
select the port number of the transfer destina- 
tion when the identifiers are not matched. 

1 3. An identifier assignment method of fabric system as 
set forth in claim 8. wherein 

one of fabrics connected to terminals nodes as 
a mastering fabric having an identifier as an ini- 
tial value. 

said mastering fabric 

transmits said assignment signal assigning a 
fixed identifier per port, at first upon assigning 
said identifier; 

collects identifiers of all fabrics after completion 
of assignment of identifiers, prepares a conver- 
sion table converting said identifiers into sec- 
ond identifiers having smaller data length to 
distribute for all fabrics; 

said fabrics distributed for said conversion table 
prepare retrieval information for determining 
faljrics of transfer destination of the received 
frame per port and port number on the basis of 
said conversion table and said configuration 
information. 

14. A computer readable memory storing a computer 
program performing assignment of identifier per 
each fabric in a fabric system connecting a plurality 
of fat:>ric group into a plurality of stages between ter- 
minal nodes for exchan^ng variable length frame, 
said computer program comprising the steps of: 

in said fabric, 

transmitting an assignment signal assigning a 
fixed identifier per port connected to other fab- 
rics; 

receiving said assignment signal transmitted 
from other fabric and assigning identifier deter- 
mining own identifier according to a predeter- 
mined rule on the basis of said assignment 
signal; 

transmitting configuration information corre- 
sponding to identifier of the fabric connected to 
the port; and 

preparing a retrieval information for determin- 
ing the fabric of transfer destination of the 
received frame per port and the port number on 
the basis of the identifier of each fabric and 
said configuration infbrnrvation. 

15. A computer readat>le memory having a identifier 
assignment program in the fabric system as set 
forth in claim 14. wherein said program repeats 



taking one of fabrics connected to the terminat 
node as a mastering fabric having an identifier 
as an initial value, 

said mastering fabric transmits said assign- 30 
ment signal assigning fixed identifier per port at 
first, upon assigning said identifier. 
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transmission of the identifier assignment sig- 
nal, reception of said assignment signal and 
assignment of identifier are repeated until the 
identifiers are assigned for ail fabrics. 

5 

16. A computer readable memory having a identifier 
assignment program in the fabric system as set 
forth in daim 14, wherein 

taking one of fabrics connected to the terminal io 
node as a mastering fabric having an identifier 
as an initial value, 

said mastering fabric transmits said assign- 
ment signal assigning fixed identifier per port at 
first, upon assigning said identifier. is 

17. A computer readable memory having a identifier 
assignment program in the fabric system as set 
forth in claim 14, wherein 

20 

a first stage fabric group connected to one ter- 
minal node; 

a third stage fabric group connected to the 
other terminal node; and 

a second stage fabric group connecting said 25 
first stage and third stage fabric groups, 
one of said first stage or third stage being taken 
as master fabric having an identifier as an initial 
value; 

next, said assignment signal being transmitted so 
from said second fabric group, and 
finally, sad assignment signal being transmitted 
from the fabric other than the maser fabric, 

18. A computer readat>le memory having a identifier 35 
assignment program in the fabric system as set 
forth in daim 14, wherein 

each fabric 

compares the identifier of the received frame 40 
and own identifier, and 

selects a port number induded in said received 
frame as a port number of the transfer destina- 
tion when the identifiers are matched as a 
result of comparison by said comparing means 45 
and said retrieval information is retrieved by the 
port number induded in said received frame to 
select the port number of the transfer destina- 
tion when the identifiers are not matched. 

so 

19. A conputer readable memory having a identifier 
assignment program in the fabric system as set 
forth in daim 14, wherein 



transmits said assignment signal assigning a 
fixed identifier per port, at first, upon assigning 
said identifier; 

collects identifiers of all fat^rics after completion 
of assignment of identifiers, prepares a conver- 
sion table converting said identifiers into sec- 
ond identifiers having smaller data length to 
distribute for all fabrics; 

said fabrics distributed for said conversion table 
prepare retrieval information for determining 
fabrics of transfer destination of the received 
frame per port and port number on the basis of 
said conversion table and said configuration 
information. 



40 



15 



20 



25 



one of fabrics connected to terminals nodes as ss 
a mastering fabric having an identifier as an ini- 
tial value. 

said mastering fabric 
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